Background. Current practice at our institution for routine abdominal CT includes coverage from the diaphragm to the symphysis pubis and therefore includes pelvic organs. Limited upper abdominal imaging exists in other modalities, and tailoring the examination to pathology will result in higher positive yield. Objective. To determine if the pelvic component of a routine abdominal CT scan contributes to the final diagnosis in organ-specific upperabdominal pathology. Methods. This was a retrospective study spanning a 14-month consecutive period; all abdominal CTs for organ-specific upper-abdominal pathology were included. There were no age or gender limitations. Patients with multi-organ involvement such as lymphoma and TB were excluded. The consultant radiologists' reports were evaluated for the indication, preceding investigations, presence of pelvic pathology and final CT diagnosis. Results. Of 133 CT studies done, 116 did not show any abnormality in the pelvis. In 3 cases there were pelvic abnormalities that contributed to making the final diagnosis. Independent review of these cases by 4 consultant radiologists with masking of the pelvic cuts did not influence the final outcome. In 5 cases free fluid was noted and in 9 cases there were incidental findings with no impact on the final diagnosis. Conclusions. It is not essential to include the pelvis in the field of radiation in scanning specific upper-abdominal pathology, with the exclusion of staging a known renal mass and imaging renal calculi.
Introduction
Current practice at our institution for routine abdominal CT includes coverage from the diaphragm to the symphysis pubis and therefore includes pelvic organs.
This study aimed to determine whether the pelvic component of a routine abdominal CT for upper-abdominal pathology contributes to the final diagnosis, and if not to exclude it from the protocol and reduce ionizing radiation to the pelvis as well as improve patient throughput (both beneficial to the patient).
The most common indications for abdominal CT at our institution include: obstructive jaundice, pancreatitis, complicated renal cysts and liver lesions -all upper-abdominal pathology. The question arises whether the pelvis receives unnecessary radiation in many patients. 1 Limited upper-abdominal imaging is common practice and is used in other modalities such as US and MRI. 2, 3 Many protocols for specific upper-abdominal pathology exist 4 and wide variations of these are in use. 5 Federle and Blachar 6 believe that a standard abdominal CT does not exist and that all investigations should be tailored to the pathology. It has also been found that abdominal CT performed for generalised abdominal pain with poor clinical examination and laboratory results has a very low positive yield. 7 It is mainly in oncology and staging examinations that the pelvis is included as a routine part of the study.
Objective
The aim of the study was to determine if the pelvic component of a routine abdominal CT contributes to the final diagnosis in organ-specific upper-abdominal pathology.
Methods
A retrospective study was done spanning a consecutive 14-month period; all abdominal CTs for organ-specific upper-abdominal pathology (hepatobilliary, pancreatic, splenic, adrenal and renal abnormalities) were included. The mean age was 51.6 years. The oldest patient was 91 and the youngest patient 2 years of age.
Abdominal CTs where multi-organ involvement was suspected, i.e. lymphoma, abdominal TB and trauma, were excluded.
The request forms and consultant radiologist's reports were evaluated for: (i) indications and presenting symptoms; (ii) preceding investigations, specifically abdominal US; (iii) findings of US investigation with specific reference to findings in the pelvis; (iv) the presence or absence of pelvic pathology on CT; and (v) the final CT diagnosis by the radiologist.
Results
One hundred and thirty-three CT studies met the inclusion criteria. Of these, 116 did not show any abnormality in the pelvis.
In 3 cases pelvic abnormalities contributed to making the final diagnosis.
The first patient had chronic pancreatitis and was scanned for evaluation of a possible pancreatic mass. Matted bowel loops were found in the pelvis. Complicated pancreatitis or possible underlying malignancy of the pancreas was suggested as a diagnosis.
The second patient had hepatocellular carcinoma. No pathology was noted in the pelvis, but the right iliac wing and L5 vertebral body demonstrated metastases.
The third patient had diabetes mellitus and a mass in the right kidney on US. Hydroureteronephrosis was present, with multiple renal abscesses. A level of obstruction was identified on CT due to an enlarged uterus compressing the right ureter.
To evaluate the ability to make the correct diagnosis in the above 3 cases without the pelvic images, 4 independent consultant radiologists reported the cases with masking of the pelvic cuts. The results are presented in Table I , and indicate that in all 3 cases the individual reports contained the same conclusion, and were able to confirm the diagnosis as reported on the initial study. In 5 cases (3.7%), free fluid was noted in the pelvis which did not influence the final diagnosis, but contributed to a complete evaluation.
In 9 cases (6.8%), incidental findings were noted on CT with no impact on the final diagnosis. These were ovarian cysts (N = 4), prostate calcifications (N = 2), uterine myomas (N = 2), and fluid in the uterus (N = 1).
Prior to CT investigation, 89 patients had US examinations (67%); of these only 59 could be retrieved. In 56 cases no pelvic pathology was reported, 2 cases demonstrated enlarged prostates and in 1 case free fluid was noted in the pelvis.
The commonest requests for CT scanning were evaluation for obstructive jaundice (N = 25, 18.8%) and complicated renal cysts/exclusion of renal cell carcinoma (N = 25, 18.8%). Liver pathology as a group also ranked high on the request list (Table II) .
The final diagnoses are listed in Table III , of which the most common were pancreas head carcinoma (N = 14, 10.5%), pancreatitis (N = 13, 9.8%), renal cell carcinoma (N = 12, 9%) and cholangiocarcinoma (N = 11, 8.2%).
The indeterminate or non-specific findings comprised 33% of the group (N = 44), and there was a total of 12 normal studies (9%).
Discussion
With the technical advances in CT scanning, the quality of imaging has improved dramatically, especially with regard to: Decrease in scanning time, elimination of respiratory misregistration artifacts, imaging during optimal parenchymal as well as vascular contrast enhancement, 8 and reconstructing images retrospectively.
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It is also generally accepted that previous poor visualisation of the liver and pancreas can be ascribed to the use of a general standard abdominal CT protocol for upper-abdominal pathology. 6 In this study most of the requests for abdominal CT were aimed at resolving specific problems. In these cases the patients had several investigations prior to scanning to identify the pathology more accurately and to limit the list of differential diagnoses.
This supports the findings of previous studies looking at the positive yield of abdominal CT scans. 7, 9 In the light of this it can be concluded that when faced with a specific request / problem, the radiologist's approach must be tailored to address this and plan the CT scan accordingly. 5 Recently, it was noted that up to 40% of all CT examinations in children have questionable indications. Clinical information will help guide the radiologists' choices of imaging modalities (e.g. sonography or MR imaging replacing CT) and protocols or techniques. 10 For this reason, we wanted to evaluate preceding US examinations and establish the correlation of pathology noted in the pelvis on US with abnormalities on CT, and whether US can be used as a good sorting tool. 11, 12 Eighty-nine patients had US prior to scanning. In the 56 retrieved studies no pathology was demonstrated in the pelvis, which correlated well with the CT scan. An incidental finding of an enlarged prostate in 1 case was not reported on the CT scan.
In 5 cases pelvic pathology noted on CT was not reported on the US, namely incidental prostate calcifications (N = 2), ovarian cyst (N = 1), and free fluid (N = 2). It is accepted that US is both sensitive and specific for detecting free fluid in the abdomen and pelvis. 13, 14 Free fluid was missed in the pelvis of 2 patients. Possible reasons for the discrepancy could be a time difference between US and CT scan, operator dependence and poor evaluation of the pelvis as directed by a request for upper-abdominal pathology.
The most common requests for CT scan at our institution were evaluation of obstructive jaundice and complicated renal cysts.
The most common diagnoses made were adenocarcinoma of the pancreas, pancreatitis, renal cell carcinoma and cholangiocarcinoma. The literature quoted deals mainly with common imaging findings in specific upper-abdominal pathology and some advice on scanning protocols. One article 10 pertinently discusses the issue of inclusion of the pelvis in the field of imaging, mainly relating to paediatric patients. Frush 10 states that the CT scan can be designed to answer a specific question and this means that pelvic scanning is not always necessary with an abdominal scan, and that follow-up CT examinations do not necessarily need to be full abdomen or chest examinations. He also makes the point that CT likely accounts for the single largest radiation exposure after background. This data precedes the newest MDCT, and it is likely that the increasing use will continue to accelerate. 10 Review of the literature states that the most common pancreatic pathology demonstrated on CT is pancreatitis and pancreatic adenocarcinoma. 15 Adenocarcinoma is the most common malignant pancreatic tumour, affecting the head of the pancreas in 60 -70% of cases. 16 Today,
CT is the most commonly used imaging method in the assessment of pancreatic tumours. 17 On imaging the primary tumour is a hypoattenuating mass, usually well visualised on the pancreatic phase (a circulation phase corresponding in timing to the late arterial/portal vein inflow phase, when the pancreatic parenchyma is enhanced more than hepatic parenchyma) 15 (Figs. 1a and b) . Cephalocaudate coverage for the pancreatic phase, as used by W Dennis Foley, is from the diaphragm to the inferior margin of the pancreas, and is usually less in extent than for a hepatic MDCT study.
Imaging is used to assess resectability, extrapancreatic spread and metastases. Nonresectable tumours invade the peripancreatic tissue planes to encase the celiac axis and superior mesenteric artery, the superior mesenteric vein and portal vein confluence, as well as the hepatoduodenal ligament and hepatic hilum. Other signs of nonresectability include peripancreatic lymphadenopathy, hepatic metastases, and peritoneal carcinomatosis, the latter usually associated with either infiltration of the root of the mesentery or the transverse mesocolon. 15 None of the above important findings relate to possible abnormalities in the pelvis.
We confirmed this in our study, with no significant pathology noted in the pelvis of all the patients finally diagnosed with adenocarcinoma of the pancreas. In one patient with pelvic abnormality on CT (matted bowel loops), free fluid was documented on the preceding US and could have alerted the radiologist to pathology in the pelvis and subsequent alteration of scanning method if deemed necessary. Masking of the pelvic cuts did not alter the outcome of the final CT report.
In acute pancreatitis, the major imaging findings are pancreatic necrosis, peripancreatic effusion and pseudocyst, and the possible complications of peripancreatic venous thrombosis and gastrointestinal fistulisation. A double pass pancreatic technique is advised consisting of a pancreatic and hepatic phase, with coverage as described above for adenocarcinoma of the pancreas. 15 Malignant biliary obstruction is usually secondary to pancreatic adenocarcinoma or is due to cholangiocarcinoma of the common bile, or common hepatic duct (including the bifurcation, collectively called hilar), or the intrahepatic bile ducts (peripheral). Cholangiocarcinoma is an adenocarcinoma that arises from the bile duct epithelium and is the second most common primary hepatobiliary cancer, after hepatocellular cancer, accounting for 5 -30% of all primary hepatic malignant tumours. 18, 19 Frequently these patients will have had sonography, ERCP or MRCP, with the level of obstruction having been identified and the 15 Cholangiocarcinomas may be limited to the bile duct and adjacent periductal tissues, being either infiltrating or polypoid in configuration (Fig. 2) . Alternatively, the tumour may present as a mass lesion at the hepatic hilum and be associated with perihepatic adenopathy. 15 The major issue of imaging this tumour is to determine whether the tumour is resectable, 20 and with local infiltration they have a dismal prognosis if left untreated, with a mean survival of approximately 3 months after the initial presentation. 21 Information needed is therefore concentrated on the liver, with imaging of the pelvis becoming superfluous. WD Foley believes the average cephalocaudate distance of the liver, approximately 16 cm, allows the cephalocaudate hepatic span, in the majority of patients to be accomplished in 20 cm of scan coverage. In addition the hepatic phase is extended to include the whole abdomen, and possibly pelvis, to evaluate for extrahepatic disease. 15 In one of our patients diagnosed with hepatocellular carcinoma pelvic bone and lumbar vertebral metastases (L5), would not have been diagnosed had the pelvis not been included. These findings were missed by 3 of the observing radiologists when reporting the masked CT scans, but one radiologist observed the L5 metastases. Known CT protocols for the evaluation of possible liver mass/ hepatocellular carcinoma do not include the pelvis routinely. 22 Renal cell carcinoma (RCC) is the most common cancer of the kidney, accounting for approximately 2 -3% of adult malignancies. 23 Radical cancer surgery remains the only curative treatment in localised and advanced RCC. Therefore, preoperative imaging is most important for planning of the surgical approach and strategy. The aim of preoperative imaging in RCC is to differentiate benign from malignant lesions, to adequately assess tumour size, localisation and organ confinement, to identify lymph node and/or visceral metastases, and to reliably predict the presence and extent of any thrombus of the vena cava. 24 RCC can appear iso-, hyper-, or hypodense on uncontrasted CT scans, and usually demonstrates a significant contrast enhancement of about 115 HU and intratumoural areas of necrosis. The detection of visceral metastases appears to be crucial since it has been shown that even patients with metastatic disease might benefit from radical nephrectomy followed by immunotherapy. Involvement of the renal vein and inferior vena cava with tumour thrombus will change surgical strategy. 24 This is important in all known cases of RCC. Although comprehensive renal mass evaluation protocol provides a more thorough patient evaluation, only a small fraction of indeterminate renal masses seen on US are malignant and a targeted renal CT imaging protocol is suggested for evaluation of indeterminate renal masses incidentally discovered on US. 25 In one of our patients hydronephrosis was present but a possible level of obstruction not identified. The radiologist however would notice the hydonephrosis and suggest lower cuts to identify the collecting system (especially in view of an US indicating hydronephrosis). In standard renal imaging, the pelvis is only included in cases of possible renal calculi and staging of known renal masses (not suspected renal lesions). 4, [26] [27] [28] [29] 
Conclusion
In this study only 3 of 133 cases demonstrated significant pelvic abnormalities on CT scans done for specific upper-abdominal pathology. Masking of the pelvis did not influence the outcome of the final diagnosis, and therefore it can be concluded that it is not essential to include the pelvis in the field of radiation in these cases.
The literature however recommends the inclusion of the pelvis in the following scenarios: 1. Staging of a known renal mass. The collecting system must be imaged in the event of a possible transitional carcinoma. 2. Imaging of renal calculi. 3. Some authors include the pelvis with assessment of liver metastases.
The value of US investigation as a sifting tool may be underestimated and its value needs to be evaluated formally.
